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1. INTRODUCTION {#bmb21406-sec-0001}
===============

The rapid global spread of COVID‐19 has been unprecedented. The World Health Organization (WHO) has raised alarm by declaring it a pandemic since March 11, 2020.[^1^](#bmb21406-bib-0001){ref-type="ref"} As of April 25, 2020, more than 200 countries have been affected.[^2^](#bmb21406-bib-0002){ref-type="ref"} Within a short period of few months, this state of emergency has undermined the stability of healthcare systems worldwide. In the absence of any treatment or vaccine, the only way to counter the outbreak is by adopting preventative measures. Therefore, national and international governments are promoting social distancing strategies to prevent disease.

While most of the population remains at home, healthcare professionals continue to manage patients at hospitals, putting themselves in the line of fire in the fight against coronavirus. As a consequence, their risk of acquiring infection remains high. The latest data suggest that healthcare workers comprise nearly a third of all infected cases worldwide.[^3^](#bmb21406-bib-0003){ref-type="ref"} As the number of infected care providers continue to rise, the outbreak is increasingly overwhelming resources. Medical efforts against the coronavirus are further limited by significant hospital staff shortages.[^4^](#bmb21406-bib-0004){ref-type="ref"}

To reduce the impact of these shortages, extraordinary measures are being imposed: annual leaves are being cancelled for doctors, junior doctors are managing specialist duties and even medical students are being considered to support response efforts against COVID‐19.[^5^](#bmb21406-bib-0005){ref-type="ref"}, [^6^](#bmb21406-bib-0006){ref-type="ref"}

Desperate circumstances demand desperate measures. In the current pandemic, employing future physicians to support understaffed and overworked healthcare teams seems logical. However, before we consider placing medical students at the forefront of this battlefield, it is important to gauge their preparedness to support response efforts. Many have questioned the benefits of involving medical students with their limited knowledge and clinical exposure. In fact, some argue that their inexperience can turn them into vectors of transmission contributing further to the problem.[^7^](#bmb21406-bib-0007){ref-type="ref"}, [^8^](#bmb21406-bib-0008){ref-type="ref"}

Recent efforts by medical schools to modify pedagogy have promoted competency‐based learning globally. However, medical curricula in most of the developing world still focus on academic knowledge and classroom‐based didactic teaching. The applicability of evidence‐based knowledge is limited. Insufficient emphasis on public health education deprives students of a broad outlook on healthcare systems.[^9^](#bmb21406-bib-0009){ref-type="ref"} Studies suggest that instead of improving, perceptions of medical students about the importance of preventive strategies diminish during their undergraduate years.[^10^](#bmb21406-bib-0010){ref-type="ref"}, [^11^](#bmb21406-bib-0011){ref-type="ref"} In the current health crisis, transmission control mainly relies on human behavior. Healthcare professionals are considered role models by their patients.[^12^](#bmb21406-bib-0012){ref-type="ref"} Evidence suggests that lifestyle followed by doctors influences their treatment of the patients.[^13^](#bmb21406-bib-0013){ref-type="ref"} Doctors who adopt and exhibit healthy behaviors provide better advice and motivation to their patients.[^14^](#bmb21406-bib-0014){ref-type="ref"} As prevention is currently our only way to counter disease transmission, the behavior and advice of doctors and medical students treating patients at the hospital will play a fundamental role in control efforts against COVID‐19. However, a lack of healthful behavior has been reported widely in medical students worldwide and in Pakistan.[^15^](#bmb21406-bib-0015){ref-type="ref"}, [^16^](#bmb21406-bib-0016){ref-type="ref"}

These reports are concerning and require prompt action from medical educators. The current crisis has underscored a need for student training in public health like never before. The inability of students to support response efforts against COVID‐19 because of their limited knowledge, lack of skill, and deficient preventive health education raises questions about the practical utility of current medical curricula.[^17^](#bmb21406-bib-0017){ref-type="ref"}, [^18^](#bmb21406-bib-0018){ref-type="ref"}

It is clear that insufficient knowledge affects student behavior negatively. Additionally, the age and maturity of medical students has also shown to affect their competency.[^19^](#bmb21406-bib-0019){ref-type="ref"}

Scientists recognize medical students, junior doctors and senior doctors as behaviorally distinct groups based on their knowledge and age.[^20^](#bmb21406-bib-0020){ref-type="ref"} Despite that, there are only a few reports of comparative data on their preventive behavior. To address this gap, for the first time in the region, we seek to compare the preventative strategies adopted by future physicians and current doctors at varying levels of education and ages.

The present health crisis and a constantly increasing burden of infectious diseases in the region[^21^](#bmb21406-bib-0021){ref-type="ref"} give a completely new perspective to the future of medical education. By comparing the most significant determinants of behavior we aim to develop an educational map to better prepare undergraduate students to work alongside healthcare teams in current and future emergency health situations.

2. MATERIAL AND METHODS {#bmb21406-sec-0002}
=======================

2.1. Study design and settings {#bmb21406-sec-0003}
------------------------------

This is a descriptive cross‐sectional survey carried out during the last week of March 2020. The study was ethically approved by the Institutional Review Board (IRB) of HITEC‐IMS, Taxila.

2.2. Participants {#bmb21406-sec-0004}
-----------------

This study included adults above 18 years of age who were either studying at a medical university or had completed graduate or postgraduate medical education. Informed consent was obtained, and random convenient sampling was used to select participants. The participants were invited through email to fill and submit the attached questionnaire.

2.3. Questionnaire {#bmb21406-sec-0005}
------------------

Questionnaire was developed and a pilot study was conducted on a sample of 30 participants. Feedback was used to modify the items and finalized instrument was administered electronically. Preventive measures advertised by National Institute of Health (NIH) on its official website were employed to assess the precautionary behavior.[^22^](#bmb21406-bib-0022){ref-type="ref"} Participants\' responses were dichotomous (yes/no). The survey consisted of two sections. The first section collected demographic information about age, gender, and location. The second section comprised eight preventive strategies propagated widely through campaigns over the country. The Cronbach\'s alpha coefficient for the questionnaire was more than 0.7.

The study was ethically approved by the Institutional Review Board of HITEC‐IMS, Taxila.

2.4. Data and analysis {#bmb21406-sec-0006}
----------------------

Data were collected electronically and analyzed using SPSS Version 23. Descriptive analysis was done to report frequencies and percentages. The preventive behavior was compared between different ages and education levels by employing chi‐square test. A *p* value of \<0.5 was considered significant.

3. RESULTS {#bmb21406-sec-0007}
==========

Responses were submitted by 704 participants (response rate = 78%) out of which 62% (*n* = 436) were females and males were 38% (*n* = 268). Figure [1](#bmb21406-fig-0001){ref-type="fig"} presents information about education levels based on the gender of the participants. A total of 306 responses were submitted by undergraduate students (43%), while graduate and postgraduate participants provided 250 (35%) and 148 (21%) responses, respectively.

![A conceptual model of reviewing medical curriculum displaying stepwise progression through three successive stages of Kolb\'s cycle. The impetus for the growth of new impressions is provided by firsthand experiences. The author\'s recommend practising spiral curriculum with revisions and recommendations of curricular reform committee\'s to achieve the competencies required in our graduates according to the guidelines of ACGME, Canadian Medical Education Directives for Specialists (CanMEDS), Foundation for Advancement of International Medical Education and Research (FAIMER), Association for Medical Education in Europe (AMEE), and World Health Organization (WHO)](BMB-9999-na-g001){#bmb21406-fig-0001}

The comparison of the age and education is shown in Figure 2. Out of 306 undergraduate students, 97% (297) were between 18 and 25 years of age and 3% (9) were between 26 and 44 years. Similarly, 99% (248) of graduate respondents were aged between 26 and 44 years and less than 1% (2) were between 45 and 60 years of age. The number of postgraduate participants aged between 26 and 44 years was 17% (27) and those between 45 and 60 years were 83% (121).

The difference in preventive behavior shown by participants based on their education is shown in Table [1](#bmb21406-tbl-0001){ref-type="table"}. Responses indicate that there is no significant difference between the preventive measures being taken by undergraduate college students, compared to those who have graduated (*p* \> 0.05, Table [1](#bmb21406-tbl-0001){ref-type="table"}). However, it can be seen that postgraduate professionals use face masks and antiseptics significantly more than both undergraduate students and graduates (*p* \< 0.05, Table [1](#bmb21406-tbl-0001){ref-type="table"}). With regard to other preventive measures, there is no considerable difference between the groups.

###### 

Comparison of preventive behavior for COVID‐19 shown by undergraduates (*n* = 306), graduates (*n* = 250), and postgraduates (*n* = 148)

  Responses                         *N* (%)    Chi‐square/*p*   *N* (%)      Chi‐square/*p*   *N* (%)    Chi‐square/*p*                           
  --------------------------------- ---------- ---------------- ------------ ---------------- ---------- ------------------ ---------- ---------- -----------------
  Covered cough/sneeze                                                                                                                            
  Yes                               278 (91)   230 (92)         0.06         278 (91)         137 (92)   0.06               230 (92)   137 (92)   0
  No                                28 (9)     20 (8)           *p* = 0.79   28 (9)           11 (8)     *p* = 0.79         20 (8)     11 (8)     1
  Avoided close contacts                                                                                                                          
  Yes                               288 (94)   228 (91)         0.64         288 (94)         136 (92)   0.30               228 (91)   136 (92)   0.06
  No                                18 (6)     22 (9)           *p* = 0.42   18 (6)           12 (8)     *p* = 0.57         22 (9)     12 (8)     0.79
  Wear face masks                                                                                                                                 
  Yes                               217 (71)   189 (75)         0.40         217 (71)         136 (92)   14.6               189 (75)   136 (92)   10.48
  No                                89 (19)    61 (25)          *p* = 0.52   89 (29)          12 (8)     *p* \< 0.001\*\*   61 (25)    12 (8)     *p* = 0.001\*\*
  Avoid crowded areas                                                                                                                             
  Yes                               290 (95)   234 (93)         0.35         290 (95)         138 (93)   0.35               234 (93)   138 (93)   0
  No                                16 (5)     16 (7)           *p* = 0.55   16 (5)           10 (7)     *p* = 0.55         16 (7)     10 (7)     *p* = 1
  Washed hands for 20 s with soap                                                                                                                 
  Yes                               289 (94)   238 (95)         0.09         289 (94)         142 (95)   0.09               238 (95)   142 (95)   0
  No                                17 (6)     12 (5)           *p* = 0.75   17 (6)           6 (5)      *p* = 0.75         12 (5)     6 (5)      *p* = 1
  Use disinfectants                                                                                                                               
  Yes                               219 (71)   199 (80)         2.18         219 (72)         134 (90)   11.49              199 (80)   134 (90)   3.92
  No                                87 (29)    51 (20)          *p* = 0.13   87 (28)          14 (10)    *p* \< 0.001\*\*   51 (20)    14 (10)    *p* \< 0.04\*
  Avoid touching face                                                                                                                             
  Yes                               259 (85)   214 (86)         0.04         259 (85)         131 (88)   0.38               214 (86)   131 (88)   0.20
  No                                47 (15)    36 (14)          *p* = 0.84   47 (15)          17 (12)    *p* = 0.53         36 (14)    17 (12)    *p* = 0.65
  Stay home                                                                                                                                       
  Yes                               272 (89)   215 (86)         0.41         272 (89)         132 (89)   0                  215 (86)   132 (89)   0.41
  No                                34 (11)    35 (14)          *p* = 0.52   34 (11)          16 (11)    *p* = 1            35 (14)    16 (11)    *p* = 0.52

\*Significant; \*\*Highly significant.

The variation in adopting preventive strategies with age is shown in Table [2](#bmb21406-tbl-0002){ref-type="table"}. Based on the responses, participants above the age of 45 were significantly more cautious. They used more masks, avoided overcrowded places, used antiseptics, and avoided touching their face significantly more than other age groups (*p* \< 0.05, Table [2](#bmb21406-tbl-0002){ref-type="table"}).

###### 

Comparison of preventive behavior for COVID‐19 shown by ages 18--25 (*n* = 297), 26--44 (*n* = 284), and 45--50 (*n* = 123)

                                    *N* (%)    Chi‐square/*p*   *N* (%)           Chi square/*p*   *N* (%)    Chi square/*p*                           
  --------------------------------- ---------- ---------------- ----------------- ---------------- ---------- ------------------ ---------- ---------- ------------------
  Covered cough/sneeze                                                                                                                                 
  Yes                               257 (87)   254 (89)         0.14              257 (87)         115 (93)   2.60               254 (89)   115 (93)   0.97
  No                                40 (13)    30 (11)          *p* = 0.52        40 (13)          8 (7)      *p* = 0.10         30 (11)    8 (7)      *p* = 0.3
  Avoided close contacts                                                                                                                               
  Yes                               249 (84)   246 (87)         0.34              249 (84)         116 (94)   5.10               246 (87)   116 (94)   2.84
  No                                48 (16)    38 (13)          *p* = 0.55        48 (16)          7 (6)      *p* \< 0.02\*      38 (13)    7 (6)      *p* = 0.09
  Wear face masks                                                                                                                                      
  Yes                               192 (65)   233 (82)         7.4               192 (65)         117 (95)   9.8                233 (82)   117 (95)   8.3
  No                                105 (35)   51(18)           *p* = 0.001\*\*   105 (35)         6 (5)      *p* \< 0.001\*\*   51 (18)    6 (5)      *p* \< 0.001\*\*
  Avoid crowded areas                                                                                                                                  
  Yes                               283 (95)   263 (95)         0.35              283 (95)         116 (94)   0.09               263 (93)   116 (94)   4.8
  No                                14 (5)     21 (7)           *p* = 0.55        14 (5)           7 (6)      *p* = 0.74         21 (7)     7 (6)      *p* \< 0.02\*
  Washed hands for 20 s with soap                                                                                                                      
  Yes                               283 (95)   269 (95)         0.09              283 (95)         117 (95)   0.09               269 (95)   117 (95)   0.09
  No                                14 (5)     15 (5)           *p* = 0.75        14 (5)           6 (5)      *p* = 0.75         15 (5)     6 (5)      *p* = 0.75
  Use disinfectants                                                                                                                                    
  Yes                               221 (74)   215 (76)         0.10              221 (74)         116 (94)   14.88              215 (76)   116 (94)   12.7
  No                                76 (26)    69 (24)          *p* = 0.74        76 (26)          7 (6)      *p* \< 0.001\*\*   69 (24)    7 (6)      *p* \< 0.001\*\*
  Avoid touching face                                                                                                                                  
  Yes                               251 (84)   236 (83)         0.14              251 (84)         117 (95)   6.43               236 (83)   117 (95)   7.3
  No                                46 (16)    48 (17)          *p* = 0.69        46 (16)          6 (5)      *p* \< 0.01\*      48 (17)    6 (5)      *p* \< 0.006\*\*
  Stay home                                                                                                                                            
  Yes                               260 (88)   243 (86)         0.17              260 (88)         116 (94)   2.19               243 (86)   116 (94)   3.5
  No                                37 (12)    41 (14)          *p* = 0.67        37 (12)          7 (6)      *p* = 0.13         41 (14)    7 (6)      *p* = 0.06

\*Significant; \*\*Highly significant.

The most common preventive strategy followed by participants was to wash their hands (\>90%).

4. DISCUSSION {#bmb21406-sec-0008}
=============

According to our data, preventive behavior improves with increasing levels of medical education and clinical exposure. Postgraduate participants adopted the most preventive measures to protect themselves. They used more masks and disinfectants than graduates and undergraduates (*p* \< 0.5). Similarly, graduate respondents used more masks and disinfectants than undergraduates, but the difference was not significant (*p* \> 0.5, Table [1](#bmb21406-tbl-0001){ref-type="table"}). These results are consistent with studies associating educational attainment with healthful practices[^23^](#bmb21406-bib-0023){ref-type="ref"}, [^24^](#bmb21406-bib-0024){ref-type="ref"} and can be explained on the basis of a number of possible mechanisms.

It is well documented that higher education and experience improve cognitive abilities.[^25^](#bmb21406-bib-0025){ref-type="ref"}, [^26^](#bmb21406-bib-0026){ref-type="ref"} Indeed, physicians\' clinical experience and exposure has been shown to impact patient safety.[^27^](#bmb21406-bib-0027){ref-type="ref"} The relation between education level and preventive behavior has also been described in previous epidemics.[^28^](#bmb21406-bib-0028){ref-type="ref"} This association is understandable as during their postgraduate years, doctors are constantly exposed to complex tasks and challenges which require flexible thinking. In order to perform their clinical duties, they learn to strategize, plan, and implement solutions. Furthermore, a greater acquaintance with health advocacy and community service in the field makes graduates more conscious of their health and aware of the consequences of nonprevention.[^29^](#bmb21406-bib-0029){ref-type="ref"}

To prepare medical students for a frontline role in public health emergencies like COVID‐19, there is a need to increase their knowledge and skills. Studies suggest that experiential learning through community involvement can contribute to this, improving health attitudes and behaviors.[^30^](#bmb21406-bib-0030){ref-type="ref"}, [^31^](#bmb21406-bib-0031){ref-type="ref"}, [^32^](#bmb21406-bib-0032){ref-type="ref"} To this end, there have been efforts to incorporate community engagement and real patient experience into medical education, internationally.[^33^](#bmb21406-bib-0033){ref-type="ref"}

Nonetheless, deficits in medical curricula regarding health advocacy and service learning are still widely recognized.[^34^](#bmb21406-bib-0034){ref-type="ref"} This is especially notable in the developing world, where most teaching is still traditional and teacher centered with limited patient interaction.[^35^](#bmb21406-bib-0035){ref-type="ref"}

Based on our results, we propose a novel conceptual model to bring curricular reforms. These would allow for short‐term possibilities to deal with the current crisis and long‐term strategies to establish permanent changes in medical education (Figure [1](#bmb21406-fig-0001){ref-type="fig"}).

In the short term, we propose that medical students are enrolled in an intensive public health education course with immediate effect. The formal medical syllabus could be suspended for 6 months. Initially, students would undergo a month of intensive online training on infectious disease epidemiology, control, and prevention. This should continue into field training for the next 2 months in which students support the health response to COVID‐19 through various roles.[^36^](#bmb21406-bib-0036){ref-type="ref"} For example, they may provide guidance to individuals about symptoms through hotline services. Moreover, they can be involved in research activities at national laboratories to develop vaccines and ventilators, support awareness campaigns, and help plan strategies for contact tracing and effective quarantine. Finally, they could be deployed at healthcare facilities to shadow healthcare workers in their response efforts against the pandemic. A few institutions have started to incorporate this training throughout their curricula[^37^](#bmb21406-bib-0037){ref-type="ref"}; however, such changes should be enforced by policy makers as a part of a unified national effort against coronavirus.

Involving thousands of trained medical students can help immensely with response efforts and limit sustained transmission of COVID‐19. Nonetheless, interrupting the medical curriculum might appear counterproductive in the short‐term. One problem could be that by delaying graduation, less house officers will be available to work as residents in hospitals next year. However, this issue can be resolved if capable final year students are offered an early graduation by licencing authorities.

In the long‐term, we propose (Figure [1](#bmb21406-fig-0001){ref-type="fig"}) important changes to the medical curriculum with the integration of public health education through service‐learning opportunities and advocacy training. Medical educators have emphasized the value of inculcating civic responsibility in medical students through working with communities in real life settings. In Pakistan, the current curriculum does not provide learning opportunities in a real life context.[^38^](#bmb21406-bib-0038){ref-type="ref"} In addition to a formal public health curriculum, early and frequent clinical exposure should start from year one of medical college. Students should have opportunity to shadow general practitioners and volunteer at health camps for underserved populations. Research shows that if lifestyle health priorities are addressed early in medical education, this not only improves the health behavior of medical students, but also strengthens their clinical skills.[^17^](#bmb21406-bib-0017){ref-type="ref"} Beyond the public health academic curriculum, small groups of students should be involved in multiyear community‐based projects. This may include health fairs and awareness campaigns for vulnerable communities. These changes are achievable in both developed and developing countries with minimal resource requirements. If adopted, they will provide students with the opportunity to understand the social determinants of health and available resources, as well as the importance of preventive behavior. The inclusion of project‐based learning will help students to better understand the importance of preventive behavior, improving their engagement with public health while building their research and analysis skills.[^39^](#bmb21406-bib-0039){ref-type="ref"} The long‐term goal of service learning and advocacy training in medical curricula is to develop skilled and committed groups of students who can contribute to their communities whenever the need arises. This would inculcate students with a sense of responsibility, empathy, and interpersonal skills in the earliest years of their medical training. Moreover, it would enable medical students---who constitute a valuable yet underutilized resource---to benefit society and act as positive role models for healthful practices.

Another long‐term measure which we suggest according to our findings is to alter the age of students applying to medical school. This study demonstrates that the strong influence of age on preventive behavior has implications for policy makers and medical school authorities. Since healthful behavior improved with aging, irrespective of medical education, the authors propose (Figure [1](#bmb21406-fig-0001){ref-type="fig"}) to increase the required age for the medical entrants. This could be achieved by delaying the entry into medical school until after the completion of an undergraduate degree.

Doctors who aged between 45 and 60 years undertook significantly more protective measures and avoided close contact with those who were sick. Similarly, they used considerably more masks and disinfectants and avoided crowded areas more than other experimental groups. Regarding these measures, there was also a noticeable difference between 26‐ and 44‐year‐old doctors and medical students younger than 25 years of age (Table [2](#bmb21406-tbl-0002){ref-type="table"}). There is empirical evidence of the effect of age on preventative behavior.[^40^](#bmb21406-bib-0040){ref-type="ref"} It is also well known that middle age is when an individual is at the peak of his career and confidence. Assuming multiple roles, they are not only contributing to the society, but are also leading families as responsible adults. They are more in control than young or older adults.[^41^](#bmb21406-bib-0041){ref-type="ref"}, [^42^](#bmb21406-bib-0042){ref-type="ref"}, [^43^](#bmb21406-bib-0043){ref-type="ref"} The influence of perceived control on health‐related behavior has been described previously.[^44^](#bmb21406-bib-0044){ref-type="ref"} As decision makers, participants belonging to this age group may have acted more responsibly by taking more preventive measures to prevent the outbreak in their families and community.

Currently, the students joining medical school in Pakistan and other countries like the United Kingdom are coming straight from high school and are 18--19 years of age. The present system of recruiting medical students places older or graduate applicants at a disadvantage.[^45^](#bmb21406-bib-0045){ref-type="ref"} However, in the United States entry to medical school is restricted to graduates who are usually in their 20s. Research shows that students who enter medical school after graduating are more motivated, mature, and hardworking.[^46^](#bmb21406-bib-0046){ref-type="ref"} The age of the medical student has shown to bring certainty and motivation.[^45^](#bmb21406-bib-0045){ref-type="ref"}, [^47^](#bmb21406-bib-0047){ref-type="ref"}, [^48^](#bmb21406-bib-0048){ref-type="ref"} In fact it has been observed that older incoming medical students, whether they have an undergraduate degree or not, are better able to handle responsibilities and are more ready to become future doctors than 18‐year olds.[^45^](#bmb21406-bib-0045){ref-type="ref"}

Following the theory of creating knowledge by transformation of experience presented by David Allen Kolb,[^49^](#bmb21406-bib-0049){ref-type="ref"} our educational model shows that in terms of both short‐ and long‐term proposed goals we will be at Stage 1 of Kolb\'s cycle (Figure [1](#bmb21406-fig-0001){ref-type="fig"}). In this stage, our learner will actively experience an activity such as field work in early and later years of clinical training. The second stage of Kolb\'s cycle, which is reflective observation, is represented during and towards the end of the program. These reflective observations would be made by the academicians, educationists and the students themselves through formative and summative assessments. The students ultimately will be modeling a change, representing the third stage of Kolb\'s cycle (i.e., abstract conceptualization of field training) after graduation, as depicted in Figure [1](#bmb21406-fig-0001){ref-type="fig"}. Achieving the third stage of Kolb\'s cycle is vital, as experiences learned during the course will change behaviors. This will manifest as improvement in acquiring competencies such as professionalism, advocacy and pedagogy as demonstrated by Kirkpatrick\'s model.[^50^](#bmb21406-bib-0050){ref-type="ref"} The result will be an inculcation of what the World Health Organization calls essential skills of a "five‐star doctor".[^51^](#bmb21406-bib-0051){ref-type="ref"}

5. CONCLUSIONS {#bmb21406-sec-0009}
==============

As the current outbreak is rapidly exhausts healthcare resources, the importance of a prompt and effective response cannot be understated. The vast potential of medical students, as a force for change, is limited by their current training. The challenges in involving willing, energetic, and enthusiastic students in emergency health responses are substantial and can be overcome in the short‐term by initiating training courses, and in the long‐term through incorporating changes in admission policies and curricula. Indeed, medical education must be tailored it to enable the students to synchronize with evolving and emerging infectious diseases. Unless measures are taken to better prepare undergraduate students to deal with situations like the COVID‐19 pandemic, their supporting role will always be uncertain and associated with risk.

5.1. Limitations {#bmb21406-sec-0010}
----------------

There are certain limitations to our study. We collected data mainly from three provinces (Federal capital, Punjab, and Sindh) with less representation of others; hence geographical limitations should be considered. There is no such study available on health education intervention in our region before this pandemic, so a comparison cannot be done. However, implementing a health education program in future may lead to an empirically effective evidence by comparing with our study. Even though the questionnaire was developed following preventive measures advertised by NIH and piloted, the results may still be deviated from the real situation; however, this does not affect the overall results of our study as feedback was used to modify the items. In spite of these limitations, our study provides future directions to academicians, medical educationists, and health policy makers to make swift curricular interventions and research ideas for advancement in service learning and health advocacy.Lessons for practicePreventive behaviors differ with age and level of educational attainment.Long‐term solution to improve public health exposure is through experiential learning.Short courses in public health are essential to prepare medical students for COVID‐19 support.Increase the required age for the medical entrants to improve preventive behavior.Curricular reforms can build medical students\' potential to support healthcare systems in health emergencies.
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